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Muscle Nerve 52: [13] [14] [15] [16] [17] [18] [19] [20] [21] 2015 Muscular dystrophies (MDs) are rare degenerative diseases that lead to muscle strength loss and progressive restriction of functional abilities. Although only symptomatic therapies are available for these diseases, improved standards of care have led to a considerable increase in life expectancy. [1] [2] [3] Most patients with MD live at home and receive daily assistance from their relatives. 4, 5 Research and clinical practice highlight that family involvement in the care of patients with long-term illnesses facilitates patients' adaptations to the disease, 6, 7 improves their participation in therapeutic programs, 8 and has a positive effect on the clinical response to treatment. 9 However, this long-term assistance may be very demanding for caregiving relatives, mainly if the availability of professional support is poor. 10 Difficulties experienced by relatives of patients as a consequence of their caregiving role are commonly referred to as "family burden" and are divided into "practical" and "psychological" burdens. 11 Practical burden refers to problems such as disruption of family relationships; constraints in social, leisure, and work activities; and financial difficulties. Psychological burden describes the reactions that family members experience, e.g., feelings of loss, sadness, tension, and feeling unable to cope with the situation. A higher prevalence of minor psychiatric disorders has been found in caregivers as a consequence of their longterm stress exposure. [12] [13] [14] However, several studies have outlined the protective effect on family burden of social network and professional support on which relatives believe they can rely. In particular, an Italian national study on 709 key relatives of patients with schizophrenia 15 found that practical burden was significantly higher among the relatives who received poorer social support from professionals, and it was lower among the relatives who relied on a larger and more supportive social network. Another Italian study 16 tested the efficacy of a psycho-educational family intervention for schizophrenia and found that the intervention improved family burden at 6 months and was associated with increased perception of professional support among relatives. Furthermore, a systematic review of studies on interventions for caregivers of patients with a life threatening, incurable illness 17 found that family supportive interventions had a positive impact on caregivers' ability to provide care and led to positive changes in psychological burden. Finally, a review of the efficacy of psychological interventions for families of patients in the terminal phase of their illness 18 reported that supportive interventions may help to reduce shortterm caregiver psychological distress.
Available data suggest that family burden in long-term diseases shares some common characteristics as those related to work difficulties and economic burden. 19 However, different pathologies, due to their clinical characteristics and social reactions to them, 10 may dictate specific needs for care and require different therapeutic strategies. 20 In Italy, a comparative national study of burden on relatives of adult patients with a mental vs. a physical disease 10 revealed that the consequences of caregiving most frequently reported as always present in all examined groups were constraints in social activities, negative effects on family life, and a feeling of loss. In addition, family burden was found to be significantly higher among relatives of patients with neurological diseases than in other groups.
Unlike mental disorders, 14, 21 cancer, 22 and some neurological diseases such as dementia 23 in which burden has been explored extensively, few studies are available on family difficulties in MDs.
The few data available in MDs reveal that financial difficulties 4, 24, 25 and constraints of social and work activities are the practical consequences of caregiving that are most burdensome for relatives, 26 while high stress, depression, and guilt feelings are the psychological consequences reported most frequently. [26] [27] [28] In a recent study of the psychological benefits 29 in a group of 502 Duchenne MD (DMD), Becker (BMD), or Limb-Girdle MDs (LGMDs) key relatives, our work group reported that, despite the difficulties associated with caregiving, relatives identify valuable benefits in their experience.
In MDs, family burden is influenced significantly by socio-demographic characteristics of the relatives, clinical severity of the MD, and by personal, social, and professional resources. Burden is higher among mothers, 29 unemployed relatives, 27 and families at low income levels. 27, 30 Family difficulties are greater among relatives of patients at lower levels of functional abilities, 30, 31 in wheelchairs, 27 and on ventilation 32 and/or tracheotomy. 26 Burden is lower among relatives with adequate coping skills with the illness 31 and high self-esteem 26 and among those with high social support. 27, 30 However, almost all these studies have several weaknesses, such as small sample size and poor national level representation. 26, 32 Most studies have been carried out in North America, 4, 27 which limits the generalization of their findings, because the burden may vary in relation to health care policies and cultural variables. 13 Furthermore, these studies have mainly addressed family burden in DMD 26, 27, 30 and scarcely explored it in other MDs. 31, 32 Family constraints likely vary in relation to the type and stage of MD, 29, 30 medical needs of care, 24, 33 and expectations for the future, in both patients and their relatives. 24 Finally, little is known about the amount and quality of psychological treatments provided to patients and their relatives 4, 5, 24 in routine conditions, and about the impact of these treatments on family burden.
Family involvement in the care of long-term diseases is particularly relevant in Italy, where the national health policy is strongly community oriented. 34 In 2012, within the framework of the Telethon-UILDM National Program for Clinical Research in Muscular Diseases, we carried out a national survey on family burden and professional and social support in families of young patients with several forms of MD, including DMD, BMD, and LGMDs. A total of 502 key relatives of 4-to 25-year-old patients with MDs who were enrolled in 8 specialized Italian centers for MDs participated in the survey. Given the large data bank, we planned to report the results in several papers, each focusing on a specific aspect of the complex experience of caregiving in these disorders. In the previous paper based on the above-mentioned survey, 29 we tested whether relatives' perceptions of psychological benefits varied in relation to their view of the patient as a valued person, the degree of involvement in care, and the levels of support provided by their social network and professionals. We found that 88% of key relatives stated they had gotten something positive out of the situation, such as personal growth, resilience, and altruism. In particular, positive aspects of caregiving were more recognized by key relatives who were more convinced that the patient was sensitive and who were perceived to receive a higher level of professional help and psychological social support.
A positive correlation between caregivers' acknowledgment of psychological benefits and the mean level of practical difficulties they reported, was also found.
In this study, based on the data bank mentioned above, we investigate in detail the kind of practical and psychological difficulties experienced by the 502 participating caregivers and explore whether their burden differs in relation to sociodemographic and clinical characteristics, and to perceived professional and social network support.
MATERIALS AND METHODS
Design of the Study. The study was carried out in 8 specialized centers for MDs located in Northern (3 centers), Central (3 centers), and Southern Italy (2 centers). In the period January-December 2012, the key relatives (i.e., the relative spending more daily time in contact with the patient and being more involved in his/her care) of patients who met the selection criteria listed below, were contacted consecutively and asked to give informed consent to participate in the study. Because the study protocol did not involve the patients directly, only those patients aged 18-25 were asked for their permission to contact key relatives.
Patient selection criteria were the following: diagnosis of DMD, BMD, or LGMD, confirmed by molecular analysis or muscle biopsy; age between 4 and 25 years; in charge of the participating center for at least 6 months; living with at least 1 adult relative; not suffering from diseases other than those MD-related.
Key relative selection criteria were the following: age between 18 and 80 years; not suffering from illness requiring long-term intensive care.
During a patient's scheduled clinical examination, each enrolled relative was interviewed face-toface by a trained researcher with regards to: (a) the patient's functional abilities in the previous month, according to Barthel Index (BI) 35 ; (b) the family socio-demographic characteristics and patient's clinical variables by means of schedules designed ad hoc; and (c) the treatments and support received by the patient and his/her family by means of the Muscular Dystrophy Care Schedule (MD-CS). In the same interview, the key relative was asked to provide information on his/her caregiver's condition by filling the pen-and-pencil Family Problems Questionnaire (FPQ) 13 and Social Network Questionnaire (SNQ). 13 Relatives were not compensated for completion of the assessment.
The study protocol was approved by the Ethics Committee of the Second University of Naples (coordinating center), and by the Local Ethics Committee of each participating Center.
Instrument Descriptions.
Barthel Index (BI). The BI 35 is a scale to assess a patient's degree of independence in daily activities. It provides a global 0-100 score (from 0 "totally dependent" to 100 "totally independent") based on 10 items which explore the patient's performance in several activities and mobility. The inter-rater reliability in BI scoring of the researchers was tested preliminarily (Cohen kappa coefficient ranging from 1 to 0.90 for 9 BI items and equal to 0.67 for the lasting BI item).
Family Problems Questionnaire (FPQ). The FPQ 13 is a self-reported tool containing 34 items that explore the caregiver's: (a-b) practical and psychological burdens (items rated on a 4-level scale from 1"never" to 4 "always"); (c-d) perceived support provided to the family in emergencies concerning the patient by professionals and social network (items rated on a 4-level scale from 1 "not at all" to 4 "completely"); (e) attitude toward the patient (items on a 4-level scale from 1 "not at all" to 4 "completely"). An average subscale score is derived across the valid scores of the items included in each subscale. Furthermore, the FPQ contains additional sections on economic costs and an additional open-ended question that asks key relatives what they suggest to improve care-givers' quality of life. The answers to the open-ended question were grouped by 2 researchers into the following discrete categories: (a) welfare policies; (b) psychological support to users and families; (c) quality of health care; (d) investment in research; (e) information on MD illness; (f) school support; and (g) promotion of awareness campaigns about MDs for the public. FPQ was administered in its entirety, but, as this study is based on the data derived from sections a-d and the open-ended question, the remaining sections of FPQ were not analyzed and reported here. Inter-rater reliability in the use of the above-mentioned categories was measured using 50 randomly selected cases (Cohen kappa value ranging between .96 and 1). The psychometric properties of the FPQ were tested previously. 13 Cronbach alphas of FPQ subscales a-e in this study sample were found to be consistent with those of previous measurements (alpha values ranging from 0.63 to 0.86).
Social Network Questionnaire (SNQ). The SNQ 13 is a self-reported tool which includes 15 items that explore the caregiver's: (a) quality and frequency of social contacts; (b-d) perception of practical and psychological support received from social network and the partner. The sections contain items rated on a 4 level scale, from 1 "Never" to 4 "Always". The psychometric properties of the SNQ have been tested previously. 13 Cronbach alphas of the SNQ subscales, as measured in this study sample, were found to be consistent with those of previous measurements (alpha value ranging from 0.68 and 0.79).
Muscular Dystrophy Care Schedule (MD-CS).
The MD-CS derives from a similar care schedule customized for mental disorders. 10 It collects information on: (a) the patient's pharmacological therapies in the previous 2 months; (b) the patient's rehabilitative treatments; (c) the patient's and relatives' psycho-educational interventions; and (d) the patient's and relatives' social/welfare support in the previous 6 months. Data collected by the MD-CS were analyzed as "yes/no" variables.
Statistical Analysis. Percentages were calculated for categorical and ordinal variables describing socio-demographic characteristics of patients (gender, marital status, level of education, current employment) and of their key relatives (gender, marital status, level of education, current employment, relationship to the patient). Furthermore, percentages were calculated for patients' clinical features (type of MD, use of wheelchair), relatives' burden (FPQ a-b subscale items), and perceived professional and social support (FPQ c-d subscale items, and SNQ a-d subscale items). Means and standard deviations (SD) were computed for continuous variables describing patient (age) and key relatives (age, daily hours dedicated to patient's care) socio-demographic characteristics, patient clinical features (BI, length of illness) and relatives' burden and support (FPQ and SNQ a-d subscales).
Differences in family burden (FPQ a-b subscale mean scores) in relation to the patient and key relative socio-demographic and clinical variables listed above, were explored by analysis of variance. Correlations of family burden (FPQ a-b subscale mean scores) with patient and relative socio-demographic characteristics, patient levels of functional abilities (BI global score) and professional and social support (SNQ a-d subscale mean scores and FPQ c-d subscale mean scores) were explored by Spearman r coefficients. Hierarchical multiple regression analyses were performed to explore the simultaneous effects of patients'/relatives' socio-demographic characteristics and of patient clinical variables (Block 1), and of the perception of professional and social support received by families (Block 2) on the practical and psychological burden. Only variables related statistically significantly to family burden in univariate analyses were included in the regressions. Multi-collinearity among the variables included in the regression was checked by variance inflation factors (VFI). In the case of a strong correlation between 2 variables, only 1 was included in the model. Statistical significance was set at P < 0.01 for univariate analyses and at P < 0.05 for multivariate analyses. Analyses were performed with SPSS 19.0.
RESULTS
Descriptive Results. Of the 504 eligible patients and their key relatives who were contacted consecutively, 502 agreed to participate and were assessed. Most patients were male and were attending school ( half of the key relatives had received higher education and were employed. They spent on average 5.7 (4.6 SD) daily hours in patient care-giving in the previous 2 months. One hundred fifty-six relatives received educational interventions, including 107 (68.5%) education on clinical and rehabilitative procedures and 84 (53.8%) information on MD treatments. Thirty-four relatives (21.7%) received psychological support, while 46 (9.1%) received support by Family/Patient Associations. The practical consequences most frequently mentioned by the caregivers concerned neglect of their hobbies (59.1% of relatives) and night-time awakening due to the patient's condition (45.8%, Table 2 ). In addition, 34.3% of the caregivers stated that, in the previous year, they had had economic difficulties due to the patient's illness.
As far as psychological difficulties, 77.1% of relatives reported feelings of loss, 74.0% stated they cried or felt depressed, and 72.1% worried about the future of other family members (Table 2) . Furthermore, 56.6% of relatives felt guilty for having transmitted the illness to their children.
Eighty-two percent of relatives reported feeling completely confident of receiving professional help in a crisis situation, and 63.2% believed they had received adequate information from clinicians on how to cope with the patient's medical emergencies. With regard to social network support, 77.1% of relatives stated they felt sure they have somebody who would take care of them in case of their own physical illness, and 76.8% reported 2 or more trustworthy friends on whom they could rely. Furthermore, 75.7% believed their friends would definitely help them in the case of the patient's emergencies (Table 3) .
Recommendations on how to improve their condition were given by 291 (57.9%) responders. In particular, 42.9% of caregivers suggested improvements in the quality of care ("implementing health centers covering all range of clinical and social aspects of MDs"), and 33.3% suggested improvements in welfare policies ("simplify bureaucratic procedures," "removal of architectural obstacles," and "economic facilities in transfer"), while 30.2% recommended provision of psychological support to families and patients ("to not abandon the families" and "meeting with other families who are dealing with MDs in the presence of psychologists"), and 18.9% suggested increased investment in research on rare diseases. Other recommendations included providing information on MD to families (8.6%), school support to patients (5.8%), and promotion of sensitization initiatives about MDs for the public (5.5%).
Relationships of Family Burden with Socio-demographic
and Clinical Variables. Both practical and psychological burden were higher among unemployed relatives Finally, practical burden correlated positively with patient age (Spearman r 5 0.23; P < 0.0001) and years of illness (r 5 0.28; P < 0.0001).
Relationships of Family Burden with Perceived
Professional and Social Support. Practical and psychological burden were higher in relatives who were perceived to receive lower levels of practical and psychological support by their social network (practical burden: r 5 20.28, r 5 20.17, P < 0.0001; psychological burden: r 5 20.18, r 5 2.23, P < 0.0001) and had fewer social contacts (practical burden: r 5 20.19, P < 0.0001; psychological burden: r 5 20.26, P < 0.0001). Furthermore, burden was higher among relatives who perceived that they had lower levels of support for the patient's emergencies from their social network (practical burden: r 5 20.47, P < 0.0001; psychological burden: r 5 20.42, P < 0.0001) and/or professionals (practical burden, and psychological burden: r 5 20.15, P < 0.001).
Multiple Regression Analyses. Socio-demographic and clinical variables accounted for 39% of the variance in practical burden. As shown by the standardized beta weights, practical burden was higher among relatives of patients with higher disability (beta 5 20.44; P < 0.05), and in those without a cohabitating partner (beta 5 2.11; P < 0.001). Relatives' perception of available professional and social support accounted for a further 10% of variance. In particular, practical burden was higher among relatives who perceived lower help in the patient's emergencies (beta 5 20.24; P < 0.0001) and less practical support by their social network (beta 5 2.0.5; P < 0.0001; model F 5 39.7; df 11, 448; P < 0.0001).
Sixteen percent of variance observed in psychological burden was given by families' sociodemographic characteristics and patients' clinical status. In particular, psychological burden was higher among relatives of patients with more severe disabilities (beta 5 20.15; P < 0.001), who suffered from DMD (beta 5 0.09; P < 0.0.05), and in unemployed relatives (beta 5 20.10; P < 0.01). The inclusion of the second block of variables, explaining a further 10% of variance, revealed that burden was higher among relatives who perceived that they received lower levels of support in emergencies from their social network (beta 5 20.26; P < 0.0001) and had lower social contacts (beta 5 20.012; model F 5 16.6, df 10, 489; P < 0.0001).
DISCUSSION
This Italian study has systematically explored the difficulties experienced by the families of young patients with MDs and the professional and social resources on which they may rely. Although the results are as expected, this study attempted to quantify the burden, which will be helpful for evaluating potential interventions in MDs. The large sample size and the selection of 8 participating centers located in different geographical areas make these data representative of the national situation and useful for comparisons with burden in other pathologies and in other countries. Furthermore, replication of the study in international contexts could be facilitated by the use of questionnaires already validated in different languages. 13, 35 Despite the strengths mentioned above, the study has some limitations that should be taken into account in the interpretation of the results. In particular, the cross-sectional design of the study does not allow us to examine the relationship between burden and resources from a causal perspective. Moreover, as the BI was assessed by interviewing the caregivers, the assessment could be biased by the relatives' burden and attitude to MD. Furthermore, the results of this study cannot be generalized to families of older patients 30 or with other types of MD whose impact on the relatives' and patients' quality of life might be significantly different. Finally, the study did not explore the burden experienced by other family members who are often co-involved in a patient's daily care. Most of these limitations will be addressed in further studies now in the planning stage.
In line with previous studies on family caregiving in other long-term illnesses, 10, 26, [36] [37] [38] [39] [40] relatives stated that caring for a patient with MD mainly results in feelings of sadness and loss and worry for the future. Feelings of sadness may lead to depression and other minor psychiatric disorders. 27, 28, 31 These conditions, in turn, may increase relatives' perception of daily assistance as being very burdensome. 26 These results indicate that psychological consequences of caregiving in MD may be high from the early stages of illness, though the patient's functional abilities are still relatively adequate. 1, 37 Psychological burden is greatly influenced by relatives' opportunities to maintain social relationships, which result in lower burden among relatives who are employed, 25 less involved in the patient's daily care, and who maintain social contacts. These findings confirm the protective effects of social resources on burden 10, 13, 30 and outline the importance for families to share their experience with other families through participation in associations and self-help groups.
The results of this study also indicate that psycho-social interventions are poorly available for patients with MD and their relatives. The scarce number of patients (38) and caregivers (34) who report receiving actual psychological support could be related to poor availability of professionals trained in the psychological care of children with rare diseases and their relatives, and to patient/family reticence to receive support. 33, 41 Providing relatives with information on MDs and their treatment may strengthen their ability to deal with practical aspects of daily assistance. 34 However, medical education may not address relatives' needs for psychological support, which remain largely unmet. 33, 39 The need for psychological support in all phases of MDs is also outlined by the high percentage of relatives who recommended provision of psychological support to families among the strategies to improve their condition.
Higher levels of burden were found among relatives of patients with DMD. However, when the diagnosis was analyzed within the multivariate model, this difference is confirmed only for psychological burden. This finding, likely related to the well-known severe course of DMD, should be taken into account by clinicians when they provide information to families in the early stages of the disease. 40 These findings confirm that home management of patients with MDs may be demanding for patients' relatives, especially when social and professional resources are poor and patients' functional abilities decrease. Efforts are needed, both at the level of health policies and professional training, to help caregivers and patients face the difficulties of MDs and to value such complex family experience. 29 
